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Search strategies in MEDLINE (2015-May-03) 

 

#1 (diabetes mellitus[MeSH Terms]) OR (type 2 diabetes mellitus[MeSH Terms]) OR (prediabetic 

state[MeSH Terms]) OR (metabolic syndrome X[MeSH Terms]) OR (glucose intolerance [MeSH 

Terms]) OR (hyperglycemia [MeSH Terms]) OR (glucose metabolism disorders [MeSH Terms]) 

OR (insulin resistance [MeSH Terms]) OR (glucose tolerance test [MeSH Terms]) OR ("insulin 

sensitivity"[Text Word]) OR ("insulin resistance"[Text Word]) OR ("impaired fasting 

glucose"[Text Word]) OR ("impaired glucose tolerance"[Text Word]) OR ("IGT"[Text Word]) 

OR ("IFG"[Text Word]) OR ("diabetes*"[Text Word]) OR ("diabetic*"[Text Word]) 

#2 (smoking [MeSH Terms]) OR (smoking cessation [MeSH Terms]) OR (smoke inhalation injury 

[MeSH Terms]) OR (Tobacco Smoke Pollution[MeSH Terms]) OR (tobacco[MeSH Terms]) OR 

(smokeless[MeSH Terms]) OR (tobacco use cessation [MeSH Terms]) OR (tobacco use disorder 

[MeSH Terms]) OR (nicotine[MeSH Terms]) OR ("nicotine*"[Text Word]) OR 

("tobacco*"[Text Word]) OR ("smok*"[Text Word]) OR ("cigarette*"[Text Word]) 

#3 (incidence[MeSH Terms]) OR (cohort studies[MeSH Terms]) OR (follow-up studies[MeSH 

Terms]) OR (prognosis[MeSH Terms]) OR (early diagnosis[MeSH Terms]) OR (survival 

analysis[MeSH Terms]) OR ("course"[Title/Abstract]) OR ("predict*"[Title/Abstract]) OR 

("prognos*"[Title/Abstract])) 

#4 NOT ((meta-analysis[MeSH Terms]) OR (review[publication type]) OR (case-control 

studies[MeSH term])) 

#5 Search #1 AND #2 AND #3 AND #4 

 

 

Search strategies in EMBASE (April 16, 2014) 

#1 'diabetes mellitus'/exp OR 'prediabetic state'/exp OR 'metabolic syndrome x'/exp OR 'glucose 

intolerance'/exp OR 'hyperglycemia'/exp OR 'glucose metabolism disorders'/exp OR 'insulin 

resistance'/exp OR 'glucose tolerance test'/exp OR 'insulin sensitivity'/expOR'impaired glucose 

tolerance'/exp AND [embase]/lim 

#2 'smoke'/exp OR 'smoking'/exp OR 'smoking cessation'/exp OR 'smoke inhalation injury'/exp 

OR 'smokeless' OR 'tobacco use cessation'/exp OR 'tobacco use disorder'/exp OR 'tobacco'/exp 

OR 'nicotine dependence'/exp OR 'tobacco dependence'/exp OR 'smoking 

dependence' OR 'cigarette'/exp 

#3 'incidence'/exp OR 'cohort studies'/exp OR 'follow-up studies'/exp OR 'prognosis'/exp 

OR 'early diagnosis'/exp OR 'survival analysis'/exp OR 'prediction'/exp 

#4 Search #1 AND #2 AND #3 NOT 'meta-analysis'/exp NOT 'review'/exp NOT 'case-control 

studies'/exp AND [humans]/lim AND [embase]/lim 
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The following studies were further included by searching the reference lists of 

relevant papers and reviews: 

1. Keen H, Jarrett RJ, McCartney P. The ten-year follow-up of the Bedford survey (1962–1972): 

glucose tolerance and diabetes. Diabetologia 1982; 22: 73–8. 

2. Feskens EJ, Kromhout D. Cardiovascular risk factors and the 25-year incidence of diabetes mellitus 

in middle-aged men. The Zutphen Study. Am J Epidemiol 1989; 130: 1101–8. 

3. Njolstad I, Arnesen E, Lund-Larsen PG. Sex differences in risk factors for clinical diabetes mellitus 

in a general population: a 12–year follow-up of the Finnmark Study. Am J Epidemiol 1998; 147: 

49–58. 

4. Bonora E, Kiechl S, Willeit J, et al. Population-based incidence rates and risk factors for type 2 

diabetes in white individuals: the Bruneck study. Diabetes 2004; 53: 1782–9. 

5. Ford ES, Mannino DM. National Health and Nutrition Examination Survey Epidemiologic 

Follow-up Study. Prospective association between lung function and the incidence of diabetes: 

findings from the National Health and Nutrition Examination Survey Epidemiologic Follow-up 

Study. Diabetes Care 2004; 27: 2966–70. 

6. Dehghan A, van Hoek M, Sijbrands EJ, Stijnen T, Hofman A, Witteman JC. Risk of type 2 diabetes 

attributable to C-reactive protein and other risk factors. Diabetes Care 2007; 30: 2695–9. 

7. Mozaffarian D, Marfisi R, Levantesi G, et al.  Incidence of new-onset diabetes and impaired 

fasting glucose in patients with recent myocardial infarction and the effect of clinical and lifestyle 

risk factors. Lancet 2007; 370: 667–75. 

8. Park CH, Ga H, Leem JH, Kwak SM, Kim HC, Choi JH. The effect of smoking status upon 

occurrence of impaired fasting glucose or type 2 diabetes in Korean men. J Prev Med Public Health 

2008; 41: 249–54. 

9. Chien K, Cai T, Hsu H, Su T, Chang W, Chen M, Lee Y, Hu FB: A prediction model for type 2 

diabetes risk among Chinese people. Diabetologia 2009; 52: 443–50. 

10. Mozaffarian D, Kamineni A, Carnethon M, Djousse L, Mukamal KJ, Siscovick D. Lifestyle risk 

factors and new-onset diabetes mellitus in older adults: the cardiovascular health study. Arch Intern 

Med 2009; 169: 798–807. 

11. Joseph J, Svartberg J, Njølstad I, Schirmer H. Incidence of and risk factors for type-2 diabetes in a 

general population: the Tromsø Study. Scand J Public Health 2010; 38: 768–75. 

12. Spijkerman AM, van der AD, Nilsson PM, et al. Smoking and long-term risk of type 2 diabetes: the 

EPIC-InterAct study in European populations. Diabetes Care 2014; 37: 3164–71. 

13. Sadeghi M, Talaei M, Parvaresh Rizi E, Dianatkhah M, Oveisgharan S, Sarrafzadegan N. 

Determinants of incident prediabetes and type 2 diabetes in a 7–year cohort in a developing country: 

The Isfahan Cohort Study. J Diabetes 2014 Oct 28. doi: 10.1111/1753-0407.12236. [Epub ahead of 

print]. 

14. Hilawe EH, Yatsuya H, Li Y, et al. Smoking and diabetes: is the association mediated by 

adiponectin, leptin, or C-reactive protein? J Epidemiol 2015; 25: 99–109. 
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Appendix Table 1. Characteristics of Studies Included in the Meta-analysis of Active Smoking and Risk of Type 2 Diabetes 

Reference, year 
Study 

location 
n 

Male 

(%) 

Mean 

baseline 

age 

Current 

smoking 
(%) 

Mean 

follow-up 

years 

n of 

cases 
Reference group Current smoking Former smoking 

Keen et al,1 1982 UK 241 52·7 
54·7-57·

3 
29·5 10 (max) 36 Never+Former 1·22 (0·45-3·29) 

 

Feskens et al,2 1989 USA 841 100 50 NR 18·1 58 Never+Former 3·30 (1·40-7·90) 
 

Cassano et al,3 1992 USA 1972 100 41·9 36·0 18 225 Never smoker 1·50 (1·00-2·10) 1·70 (1·20-2·40) 

Rimm et al,4 1995 USA 39745 100 53·4 9·8 5·3 492 Never smoker 1·95 (1·45-2·61) 1·29 (1·05-1·57) 

Kawakami et al,5 1997 Japan 2312 100 18-53 61·0 7·9 41 Never smoker 2·51 (1·30-4·83) 2·25 (0·67-7·49) 

Njolstad et al,61998 Norway 11654 52·3 51·3 NR 12·1 162 Never+Former 
0·85 (0·55-1·30) in men; 

0·79 (0·47-1·31) in women  

Sugimori et al,7 1998 Japan 2573 71·9 46·6 54·9 16 (max) 296 Never+Former 1·42 (1·10-1·83) 
 

Uchimoto et al,8 1999 Japan 6250 100 41·4 62·1 16 (max) 450 Never 1·47 (1·14-1·92) 1·10 (0·79-1·53) 

Manson et al,9 2000 USA 21068 100 52·9 10·9 12·1 770 Never smoker 1·62 (1·28-2·05) 1·1 (1·0-1·4) 

Nakanishi et al,10 2000 Japan 1266 100 
46·1-47·

5 
51·0 4·7 54 Never smoker 2·41 (1·22-4·77) 1·08 (0·34-3·42) 

Strandberg et al,11 2000 Finland 1802 100 47 30·5 16·8 94 Never+Former 1·62 (1·01-2·59) 
 

Wannamethee et al,12 2001 UK 7124 100 40-59 41·0 16·8 290 Never smoker 1·74 (1·24-2·43) 1·33 (0·92-1·90) 

Will et al,13 2001 USA 709827 38·7 52·5 54·0 9·5 13312 Never smoker 
1·22 (1·03-1·44) in men; 

1·26 (0·99-1·60) in women 
1·07 (1·02-1·13) in men; 

1·07 (0·99-1·15) in women 

Montgomery et al,14 2002 UK 4917 NR 16 33·9 17 (max) 28 Never+Former 2·62 (1·41-4·88) 
 

Sawada et al,15 2003 Japan 4745 100 46·3 67·2 16·4 280 Never+Former 1·24 (1·01-1·53) 
 

Bonora et al,16 2004 Italy 837 50 40-79 NR 9·4 64 Never+Former 0·90 (0·50-1·70) 
 

Eliasson et al,17 2004 Sweden 1275 100 47·2 18·4 8·5 27 Never smoker 4·61 (1·37-15·5) 3·13 (1·13-8·67) 

Ford et al,18 2004 USA 4830 47·9 45·6 36·2 16 443 Never+Former 1·36 (1·06-1·76)  

Sairenchi et al,19 2004 Japan 128141 30·8 40-79 26·0 4·7 7990 Never smoker 
1·27 (1·16-1·38) in men; 

1·39 (1·20-1·72) in women 
1·10 (1·00-1·20) in men; 

1·13 (0·75-1·70) in women 

Foy et al,20 2005 USA 906 43·2 54·6 14·1 5 (max) 148 Never smoker 2·66 (1·49-4·77) 1·31 (0·82-2·09) 

Lyssenko et al,21 2005 Sweden 2115 45·7 46·4 40·0 6 136 Never+Former 1·50 (1·00-2·10)  
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Patja et al,22 2005 Finland 41372 47·7 43·5 45·0 21 2770 Never smoker 1·46 (1·16-1·85) 1·09 (0·96-1·24) 

Tenenbaum et al,23 2005 Israel 630 89·2 60·6 12·0 6·2 98 Never+Former 1·94 (1·16-3·25) 
 

Houston et al,24 2006 USA 4572 44·7 25 30·0 15 764 Never smoker 1·65 (1·28-2·13) 1·17 (0·86-1·57) 

Meisinger et al,25 2006 Germany 10892 50·2 47·4 33·8 12·5 672 Never smoker 
1·77 (1·42-2·22) in men; 

1·38 (1·00-1·90) in women 

1·11 (0·86-1·44) in men; 

1·20 (0·66-2·38) in women 

Vasiliu et al,26 2006 USA 1384 49·7 20-45 23·8 22·2 180 Never smoker 
1·72 (1·01-2·94) in men; 

1·86 (1·00-3·46) in women 

1·99 (1·15-2·44) in men; 

2·26 (0·93-5·49) in women 

Burke et al,27 2007 Australia 463 50·2 44·1 36·7 12·9 103 Never+Former 2·05 (1·23-3·39)  

Cugati et al,28 2007 Australia 2123 41·5 >49 10·5 10 (max) 165 Never+Former 1·64 (1·01-2·65)  

Dehghan et al,29 2007 
The 

Netherlan

ds 

6935 39·4 69·8 22·1 9·9 645 Never+Former 1·16 (0·96-1·40) 
 

Holme et al,30 2007 Norway 6382 100 40-49 43·9 28 (max) 584 Never smoker 1·17 (0·92-1·48) 1·02 (0·79-1·31) 

Hur et al,31 2007 Korea 27635 100 39·1 52·3 8 1170 Never smoker 1·60 (1·29-1·97) 1·22 (0·96-1·55) 

Mozaffarian et al,32 2007 Italy 8291 87 59 44·6 3·2 998 Never smoker 1·60 (1·34-1·90) 1·06 (0·90-1·24) 

Onat et al,33 2007 Turkey 3026 49·5 48·4 34·9 5·9 204 Never smoker 0·70 (0·40-1·23)  

Wang et al,34 2007 Taiwan 4958 84·2 55·9 7·5 7 474 <1 pack/day 1·40 (1·00-1·90)  

Akbaraly et al,35 2008 France 1389 48·2 65 33·8 9 127 Never+Former 1·08 (0·67-1·75) 
 

Balkau et al,36 2008 France 1863 100 47·2 25·2 9 140 Never+Former 2·41 (1·55-3·76)  

Hayashino et al,37 2008 Japan 6498 79·1 38·2 49·9 3·4 229 Never smoker 1·99 (1·29-3·04) 1·15 (0·66-2·03) 

Kim et al,38 2008 Korea 5372 70 46·8 32·0 5 (max) 234 Never+Former 1·75 (1·23-2·47)  

Kouvonen et al,39 2008 Finland 5827 100 39·4 36·6 17·1 313 Never+Former 1·37 (1·09-1·71) 
 

Lyssenko et al,40 2008 Sweden 16061 NR NR 37·2 23·5 2063 Never+Former 1·43 (1·25-1·63)  

Magliano et al,41 2008 Australia 5842 45·7 50·89 11·3 5 (max) 224 Never smoker 1·70 (1·11-2·63) 1·03 (0·74-1·44) 

Nagaya et al,42 2008 Japan 16829 100 43·8 52·4 7·4 869 Never smoker 1·11 (0·96-1·26) 1·07 (0·88-1·30) 

Nichols et al,43 2008 USA 46578 40·4 57·5 20·4 6·75 1854 Never+Former 1·37 (1·22-1·54) 
 

Park et al,44 2008 Korea 1717 100 37·7 56·5 4 (max) 50 Never smoker 1·75 (1·23-2·49) 1·07 (0·64-1·92) 
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Chien et al,45 2009 Taiwan 2960 46 54 32·5 10 548 Never+Former 1·01 (0·84-1·23) 
 

Cho et al,46 2009 Korea 3048 100 51·4 46·6 4 (max) 329 Never smoker 2·21 (1·60-3·04) 1·60 (1·07-2·39) 

Cullen et al,47 2009 USA 36839 0 62 14·0 13·2 3281 Never smoker 1·35 (1·22-1·50) 1·22 (1·11-1·34) 

Hippisley-Cox et al,48 2009 UK 2540753 49·5 41 24·1 6·5 78081 Never+Former 
1·25 (1·21-1·29) in men; 

1·27 (1·23-1·31) in women  

Laaksonen et al,49 2009 Finland 8627 44·7 40-79 21·9 10 (max) 226 Never smoker 1·78 (1·12-2·48) 1·45 (1·02-2·07) 

Mozaffarian et al,50 2009 USA 4883 41·4 72·7 58·5 7·1 337 Never smoker 1·30 (1·04-1·64) 

Rathmann et al,51 2009 Germany 887 50·6 63·2 12·4 6·9 93 Never smoker 3·6 (1·5-8·9) 1·6 (0·8-3·0) 

Jee et al,52 2010 Korea 1236443 63·7 46·5 40·4 10 89422 Never smoker 
1·40 (1·27-1·55) in men; 

1·31 (1·24-1·38) in women 

1·10 (1·07-1·13) in men; 

1·19 (1·10-1·28) in women 

Joseph et al,53 2010 Norway 26168 47·5 46·6 37·8 10·8 522 Never smoker 
2·02 (1·47-2·77) in men; 

1·91 (1·41-2·62) in women 

0·75 (0·52-1·07) in men; 

0·95 (0·65-1·41) in women 

Shirom et al,54 2010 Israel 870 67 41·4 NR 20 109 Never+Former 1·48 (1·20-1·76) 
 

Yeh et al,55 2010 USA 10892 43·3 53·8 23·6 9 1254 Never smoker 1·31 (1·04-1·65) 1·22 (0·99-1·50) 

Fagerberg et al,56 2011 Sweden 341 0 69·9 17·0 5·5 69 Never smoker 4·11 (2·05-8·23) 

Fukui et al,57 2011 Japan 4152 58·8 48·2 16·0 8·15 262 Never smoker 1·04 (0·88-1·22) 1·02 (0·86-1·20) 

Ide et al,58 2011 Japan 5848 66·4 43·6 34·0 6·5 287 Never smoker 1·13 (0·83-1·53) 1·44 (0·99-2·10) 

Reis et al,59 2011 USA 207479 55·4 61·6 21·3 11 (max) 18000 Never+quit≥10 y 
1·32 (1·25-1·39) in men; 

1·19 (1·12-1·27) in women 
 

Steinbrecher et al,60 2011 USA 74970 48·1 45-75 15·0 12·1 8559 Never smoker 
1·19 (1·09-1·31) in men; 

1·11 (1·01-1·23) in women 

1·11 (1·03-1·18) in men; 

1·06 (0·98-1·14) in women 

Wang et al,61 2011 China 387 68 38·9 50·3 4·08 48 Never+Former 2·49 (1·56-4·21)  

Zhang et al,62 2011 USA 100526 0 47·5 NR 24 (max) 5392 Never smoker 1·50 (1·35-1·66) 1·16 (1·09-1·25) 

de Leon et al,63 2012 Spain 5521 42·2 42 25·7 3·5 156 Never+Former 0·80 (0·60-1·30)  

Doi et al,64 2012 Japan 1935 41 57·2 23·0 11·8 286 Never+Former 1·34 (0·86-2·10)  

Guasch-Ferre et al,65 2012 Spain 1381 41·1 67 17·6 4·75 155 Never+Former 1·72 (1·18-2·52)  

Heianza et al,66 2012 Japan 7654 71·1 50·2 26·0 5 289 Never+Former 1·53 (1·14-2·06)  

Jeon et al,67 2012 USA 782 37·9 68·8 12·0 6·3 144 Never smoker 0·81 (0·41-1·59) 1·34 (0·93-1·93) 

Morimoto et al,68 2012 Japan 2027 100 58·1 45·5 8·2 246 Never smoker 2·97 (1·98-4·45) 2·26 (1·69-3·03) 
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Morrison et al,69 2012 USA 909 46 12·3 29·0 26 135 Never smoker 1·64 (1·03-2·61) 

Oba et al,70 2012 Japan 59834 43·2 56·4 10 (max) 22·0 1100 Never smoker 
1·42 (1·03-1·94) in men; 

2·84 (1·53-5·29) in women 
0·98 (0·77-1·25) in men; 

2·16 (1·13-4·13) in women 

Ostenson et al,71 2012 Sweden 1862 100 46·5 24·0 10 (max) 74 Never smoker 1·50 (0·80-3·00) 0·90 (0·50-1·70) 

Stringhini et al,72 2012 UK 7237 69·7 49·4 13·8 14·2 818 Never+Former 1·47 (1·22-1·78)  

Teratani et al,73 2012 Japan 8423 100 42·3 57·0 4·4 464 Never smoker 1·26 (0·96-1·65) 1·30 (0·88-1·92) 

Icks et al,74 2013 Germany 3547 47·5 58·8 22·0 5·1 319 Never smoker 1·05 (0·75-1·45) 1·19 (0·91-1·57) 

Kaneto et al,75 2013 Japan 13700 21·6 46·4 53·0 5 408 Never smoker 1·30 (1·03-1·65) 1·17 (0·86-1·58) 

Luo et al,76 2013 USA 115092 0 63·1 4·6 8·5 3789 Never smoker 1·28 (1·20-1·36) 1·00 (0·97-1·04) 

Mani et al,77 2013 UK 2164 0 29·6 13·0 6·7 41 Never+Former 1·66 (0·99-2·78)  

Novak et al,78 2013 Sweden 6828 100 51·1 50·0 23·8 899 Never+Former 1·13 (0·99-1·29)  

Rasouli et al,79 2013 Norway 90819 48 50·3 30·0 10·7 1860 Never smoker 1·04 (0·92-1·18) 1·03 (0·91-1·16) 

Shi et al,80 2013 China 51464 100 54·1 62·0 5·4 1304 Never smoker 1·06 (0·92-1·21) 0·97 (0·80-1·18) 

Sadeghi et al,81 2014 Iran 2980 46·9 48·8 15·8 7 389 Never smoker 1·13 (0·80-1·61) 0·92 (0·56-1·51) 

Spijkerman et al,82 2014 Europe 13863 35·9 52·7 24·0 11·7 10327 Never smoker 
1·57 (1·38-1·79) in men; 

1·47 (1·32-1·65) in women 
1·29 (1·15-1·45) in men; 

1·23 (1·10-1·37) in women 

Hilawe et al,83 2015 Japan 3338 80·4 48·02 29·0 9·6 225 Never smoker 1·83 (1·30-2·57) 1·54 (1·07-2·23) 

Lindberg et al,84 2015 Norway 5349 NR 54 32·0 7·8 136 Never+Former 0·86 (0·57-1·29)  

Abbreviations: F, female; M, male; NR, not reported. 
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Appendix Table 2. Characteristics of Studies Included in the Meta-analysis of Passive Smoking and Risk of Type 2 Diabetes 

Reference, Year 
Study 

location 
n 

Male 

(%) 

Mean 

baseline age 

Mean 

follow-up 

years 

n of cases Reference group Adjusted variables Passive smoking 

Houston et al,24 2006 USA 4572 44·7 25 15 764 
Never smoker + no 

ETS exposure 

Age, sex, race, years of education, income, 

health insurance, alcohol intake, total energy 

intake, diary saturated fat intake, systolic blood 
pressure, triglycerides 

1·35 (1·06-1·71) 

Hunt et al,85 2006 USA 2371 42·4 43·7 NA 105 
Never smoker + no 

ETS exposure 

Age, sex, BMI, race, years of education, 

personal smoking status, family history of 
diabetes 

1·09 (0·72-1·67) 

Hayashino et al,37 2008 Japan 6498 79·1 38·2 3·4 229 
Never smoker + no 

ETS exposure 

Age, sex, BMI, physical activity, alcohol intake, 

hypertension, intervention group, dietary intake 
of sweetened beverages and vegetable, family 

history of diabetes 

1·20 (0·54-2·68) 

Kowall et al,86 2010 Germany 885 50·6 63·2 7 93 
Never smoker + no 

ETS exposure 

Age, sex, waist circumference, socioeconomic 
status, physical activity, alcohol intake, family 

history of diabetes, intake of meat and sausage, 

salad and vegetables, whole-grain bread, and 
coffee consumption, blood pressure, 

hypertriglyceridemia, adiponectin, insulin, 

HDL-cholesterol,  

2·40 (1·00-5·90) 

Ko et al,87 2011 Korea 4244 15·3 51·9 5·1 465 
Never smoker + no 

ETS exposure 

Age, sex, residential area, education level, waist 

circumference, physical activity, alcohol intake, 

hypertension history, baseline total cholesterol, 
and HOMA-IR, glucose tolerance status 

1·41 (1·16-1·70) 

Zhang et al,62 2011 USA 100526 0 47·5 24 (max) 5392 
Never smoker + no 

ETS exposure 

Age, BMI, BMI2, race, physical activity, 

alcohol intake, husband’s education, family 
history of diabetes, total energy intake, and 

intake of magnesium, calcium, vitamin D, total 

trans fat, cereal fiber, caffeine, total fat, and 

saturated fat 

1·12 (1·02-1·23) 

Lajous et al,88 2013 France 37343 0 NA 12·5 795 
Never smoker + no 

ETS exposure 

Education, BMI, physical activity, alcohol 

intake, parental history of diabetes, body 
silhouette at age 8, childhood secondhand 

smoke exposure, hormone replacement therapy, 

treated hypertension and hypercholesterolemia, 
total energy intake, intake of processed red 

meat, coffee consumption  

1·16 (1·00-1·34) 

Abbreviations: ETS, environmental tobacco smoke; BMI, body mass index; HDL, high density lipoprotein; HOMA-IR, homeostasis model assessment of insulin resistance; 

NA: not available.  
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Appendix Table 3. Characteristics of Studies Included in the Meta-analysis of Smoking Cessation and Risk of Type 2 Diabetes 

Reference, year 
Study 

location 
n 

Male 

(%) 

Mean 

baseline 

age 

Mean 

follow-up 

years 

n of 

cases 

Reference 

group 
Adjusted variables Years since quitting smoking 

Rimm et al,4 1995 USA 39745 100 53·4 6 492 Never smoker 
Age, BMI, physical activity, alcohol intake, family 

history of diabetes 

<3 years: 1·61 (1·05-2·46); 3-9 years: 

1·25 (0·89-1·75); ≥10 years: 1·27 
(1·02-1·58) 

Wannamethee et 

al,12 2001 
UK 7124 100 40-59 16·8 290 Never smoker 

Age, BMI, physical activity, alcohol intake, social 

class, indication of pre-existing CHD, and 

antihypertensive treatment 

<5 years: 1·89 (1·16-3·06); 5-10 years: 

1·20 (0·67-2·15); 10 to 20 years: 1·42 

(0·87-2·31); ≥20 years: 0·95 (0·54-1·67) 

Will et al,13 2001 USA 709827 38·7 52·5 9·5 13312 Never smoker 
Age, age2, BMI, BMI2, race, education level, 
physical activity, alcohol intake, and dietary intakes 

of fats and carbohydrates 

In men: <5 years: 1·20 (1·09-1·32);  

5-10 years: 1·12 (1·03-1·21); ≥10 years: 
0·99 (0·92-1·07); in women: <5 years: 

1·19 (1·04-1·37);   5-10 years: 0·99 

(0·86-1·13); ≥10 years: 1·02 (0·91-1·15) 

Hur et al,31 2007 Korea 27635 100 39·2 8 1170 Never smoker 

Age, BMI, weight change, physical activity, alcohol 

intake, family history of diabetes, baseline fasting 

serum glucose 

 <5 years: 2·13 (1·51-3·00);   5-8 

years: 1·44 (0·96-2·15);  ≥8 years: 0·95 

(0·72-1·25) 

Yeh et al,55 2010 USA 10892 43·3 53·8 9 1254 Never smoker 

Age, BMI, waist circumference, race, sex, study 

center, education level, physical activity, 

triglyceride level, HDL-cholesterol level, and 

systolic blood pressure 

 <3 years: 1·80 (1·44-2·25);  3-5 years: 
1·54 (1·10-2·14);  6-9 years: 1·21 

(0·89-1·65); ≥10 years: 1·16 (0·99-1·36) 

Zhang et al,62 2011 USA 100526 0 47·5 24 (max) 5392 Never smoker 

Age, BMI, BMI2, race, physical activity, alcohol 

intake, husband’s education, family history of 
diabetes, total energy intake, and intake of 

magnesium, calcium, vitamin D, total trans fat, 

cereal fiber, caffeine, total fat, and saturated fat 

 <5 years: 1·88 (1·59-2·23); 5-10 years: 
1·50 (1·28-1·76); 10-20 years: 1·29 

(1·11-1·52); ≥20 years 1·06 (0·90-1·24) 

Morimoto et al,68 

2012 
Japan 2070 100 58·1 9·2 246 Never smoker 

Age, BMI (time-varying covariate), physical 

activity, alcohol intake, family history of diabetes, 

blood glucose, fasting status, systolic blood 
pressure, total cholesterol, triglycerides 

<3 years: 2·64 (1·38-5·05); 3-5 years: 
2·37 (1·24-4·53); 6-9 years: 1·17 

(0·35-3·89); ≥10 years: 2·44 (1·58-3·79) 

Oba et al,70 2012 Japan 59834 43·2 56·4 5 1100 Never smoker 
Age, BMI, weight change, physical activity, alcohol 
intake, hypertension, family history of diabetes 

In men: <5 years: 1·42 (1·03-1·94); ≥5 

years: 0·98 (0·77-1·25); in women: <5 
years: 2·84 (1·53-5·29); ≥5 years: 2·16 

(1·13-4·13) 

Luo et al,76 2013 USA 115092 0 63·1 8·5 3789 Never smoker 

Age, BMI, waist circumference, ethnicity, 

education, physical activity, alcohol intake, 
hypertension, and high cholesterol requiring pills 

 <5 years: 1·15 (1·06-1·25); 5-10 years: 
1·14 (1·06-1·22); 10-20 years: 1·01 

(0·96-1·07); 20-30 years: 0·94 

(0·89-1·00); ≥30 years: 0·95 (0·88-0·99) 

Spijkerman et al,82 

2014 
Europe 13863 35·9 52·7 11·7 10327 Never smoker 

Age, BMI, educational level, physical activity, 

intake of alcohol, coffee and meat 

In men: <10 years: 1·48 (1·28-1·72); ≥10 

years: 1·20 (1·06-1·37); in women: <10 

years: 1·43 (1·21-1·68); ≥5 years: 1·13 
(1·00-1·28) 

Abbreviations: BMI, body mass index; CHD, coronary heart disease; HDL, high density lipoprotein; UK, United Kingdom; USA, United States of America. 
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Appendix Table 4. Extracted Data from Studies Reporting Smoking Doses and Risk of Type 2 Diabetes 

Reference, year Smoking doses and risk of type 2 diabetes 

Studies with information on cigarettes per day 

Kawakami et al,5 1997 1-15 cigarettes/d, 1·13 (0·30-4·26); 16-25 cigarettes/d, 3·27 (1·18-9·09); ≥26 cigarettes/d, 3·21 (1·05-9·83) 

Wannamethee et al,12 2001 1-19 cigarettes/d, 1·79 (1·20-2·68); ≥20 cigarettes/d, 1·71 (1·19-2·45) 

Will et al,13 2001 
Men: 1-19 cigarettes/d, 1·05 (0·98-1·12); 20-39 cigarettes/d, 1·19 (1·13-1·26); ≥40 cigarettes/d, 1·45 (1·34-1·57); Women: 1-19 cigarettes/d, 0·98 (0·93-1·03); 20-39 cigarettes/d, 

1·21 (1·14-1·29); ≥40 cigarettes/d, 1·74 (1·49-2·03) 

Montgomery et al,14 2002 
<1 cigarettes/week, 2·07 (0·25-17·19); 1-9 cigarettes/week, 1·92 (0·52-7·10); 10-19 cigarettes/week, 2·48 (0·52-11·97); 20-29 cigarettes/week, 1·61 (0·20-12·96); ≥30 
cigarettes/week, 3·62 (1·42-9·24) 

Sawada et al,15 2003 1-20 cigarettes/d, 1·22 (0·91-1·63); ≥21 cigarettes/d, 1·27 (0·94-1·71) 

Sairenchi et al,19 2004 Men: 1-19 cigarettes/d, 1·46 (1·20-1·79); ≥20 cigarettes/d, 1·26 (1·15-1·37); Women: 1-19 cigarettes/d, 1·39 (1·13-1·72); ≥20 cigarettes/d, 1·38 (1·13-1·68) 

Patja et al,22 2005 1-19 cigarettes/d, 1·30 (1·15-1·47); ≥20 cigarettes/d, 1·65 (1·45-1·89) 

Meisinger et al,25 2006 
Men: 1-14 cigarettes/d, 1·48 (1·00-2·21); 15-19 cigarettes/d, 2·03 (1·15-3·59); ≥20 cigarettes/d, 2·10 (1·54-2·86); Women: 1-9 cigarettes/d, 1·25 (0·66-2·38); 10-19 cigarettes/d, 1·34 

(0·72-2·50); ≥20 cigarettes/d, 1·37 (0·77-2·46) 

Hur et al,31 2007 1-9 cigarettes/d, 1·23 (0·86-1·77); 10-19 cigarettes/d, 1·60 (1·28-2·00); ≥20 cigarettes/d, 1·75 (1·35-2·27) 

Nagaya et al,42 2008 1-19 cigarettes/d, 0·95 (0·77-1·77); ≥20 cigarettes/d, 1·24 (1·02-1·49) 

Park et al,44 2008 1-9 cigarettes/d, 1·47 (0·71-3·04); 10-19 cigarettes/d, 1·84 (0·92-3·04); ≥20 cigarettes/d, 1·87 (1·13-3·67) 

Cho et al,46 2009 1-19 cigarettes/d, 2·06 (1·35-3·16); ≥20 cigarettes/d, 2·41 (1·48-3·93) 

Jee et al,52 2010 
Men: 1-9 cigarettes/d, 1·30 (1·25-1·32); 10-19 cigarettes/d, 1·37 (1·34-1·41); ≥20 cigarettes/d, 1·55 (1·51-1·60); Women: 1-9 cigarettes/d, 1·34 (1·25-1·44); 10-19 cigarettes/d, 1·26 

(1·14-1·38); ≥20 cigarettes/d, 1·33 (1·15-1·53) 

Laaksonen et al,49 2009 1-29 cigarettes/d, 1·29 (0·88-1·90); ≥30 cigarettes/d, 4·34 (2·29-8·22) 

Doi et al,64 2012 1-9 cigarettes/d, 1·17 (0·63-2·17); ≥10 cigarettes/d, 1·56 (1·15-2·96) 

Ostenson et al,71 2012 1-15 cigarettes/d, 0·8 (0·3-2·1); ≥16 cigarettes/d, 2·4 (1·0-5·8) 

Teratani et al,73 2012 1-10 cigarettes/d, 0·84 (0·51-1·38); 11-20 cigarettes/d, 1·26 (1·00-1·59); ≥21 cigarettes/d, 1·54 (1·20-1·97) 

Spijkerman et al,82 2014 Men: 1-19 cigarettes/d, 1·43 (1·24-1·66); ≥20 cigarettes/d, 1·89 (1·62-2·21); Women: 1-19 cigarettes/d, 1·27 (1·12-1·44); ≥20 cigarettes/d, 1·84 (1·54-2·20) 

Hilawe et al,83 2015 1-19 cigarettes/d, 1·39 (0·82-2·38); 20-29 cigarettes/d, 1·74 (1·14-2·67); ≥30 cigarettes/d, 2·44 (1·57-3·82)  

Studies with information on pack-years 

Foy et al,20 2005 
Normal glucose tolerance at baseline: 1-19 pack-years, 4·41 (1·23-15·84); ≥20 pack-years, 5·66 (2·07-15·49); Impaired glucose tolerance at baseline: 1-19 pack-years, 2·33 

(0·75-5·11); ≥20 pack-years, 0·76 (0·24-4·02) 

Cullen et al,47 2009 1-19 pack-years, 1·21 (0·95-1·53); 20-39 pack-years, 1·33 (1·12-1·57); ≥40 pack-years, 1·45 (1·23-1·71) 

Yeh et al,55 2010 1-13 pack-years, 1·09 (0·92-1·28); 14-30 pack-years, 1·38 (1·18-1·61); ≥31 pack-years, 1·42 (1·20-1·67) 

Fagerberg et al,56 2011 1-9 pack-years, 3·70 (1·32-10·35); ≥10 pack-years, 4·49 (1·75-11·49) 

Luo et al,76 2013 
1-9 pack-years, 1·20 (1·06-1·36); 10-19 pack-years, 1·35 (1·18-1·55); 20-29 pack-years, 1·20 (1·03-1·39); 30-39 pack-years, 1·12 (0·93-1·35); 40-49 pack-years, 1·28 (1·07-1·52); 

≥50 pack-years, 1·48 (1·29-1·70) 
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Studies with information on both cigarettes per day and pack-years 

Rimm et al,4 1995 

Cigarettes per day: 1-14 cigarettes/d, 1·37 (0·77-2·34); 15-24 cigarettes/d, 2·38 (1·57-3·59); ≥25 cigarettes/d, 1·94 (1·25-3·03);   

Pack-years: 1-10 pack-years, 1·23 (0·92-1·65); 11-20 pack-years, 1·04 (0·76-1·44); 21-30 pack-years, 1·31 (0·95-1·79); 31-40 pack-years, 1·48 (1·04-2·09); 41-60 pack-years, 1·60 

(1·17-2·19); ≥61 pack-years, 1·93 (1·32-2·84) 

Manson et al,9 2000 
Cigarettes per day: 1-19 cigarettes/d, 1·5 (1·0-2·2); ≥20 cigarettes/d, 1·7 (1·3-2·3); 

Pack-years: 1-19 pack-years, 1·0 (0·8-1·3); 20-39 pack-years, 1·3 (1·0-1·6); ≥40 pack-years, 1·6 (1·3-2·1) 

Nakanishi et al,10 2000 
Cigarettes per day: 1-20 cigarettes/d, 1·88 (0·71-5·00); 21-30 cigarettes/d, 3·02 (1·15-7·94); ≥31 cigarettes/d, 4·09 (1·62-10·29); 
Pack-years: 1-20 pack-years, 2·25 (0·73-6·91); 21-30 pack-years, 2·40 (0·82-7·05); 31-40 pack-years, 2·39 (0·820-7·16); ≥41 pack-years, 4·18 (1·66-10·50) 

Zhang et al,62 2011 

Cigarettes per day: 1-14 cigarettes/d, 1·39 (1·17-1·64); 15-24 cigarettes/d, 1·68 (1·43-2·01); ≥25 cigarettes/d, 1·98 (1·57-2·36);  

Pack-years: 1-9 pack-years, 1·17 (1·01-1·35); 10-19 pack-years, 1·22 (1·06-1·40); 20-29 pack-years, 1·21 (1·04-1·41); 30-39 pack-years, 1·55 (1·30-1·83); ≥40 pack-years, 1·72 
(1·48-1·98) 

Rasouli et al,79 2013 
Cigarettes per day: 1-19 cigarettes/d, 1·04 (0·93-1·16); ≥20 cigarettes/d, 1·32 (1·11-1·56); 

Pack-years: 1-6 pack-years, 0·97 (0·80-1·17); 6-12 pack-years, 0·95 (0·81-1·13); ≥13 pack-years, 1·20 (1·05-1·37) 

Shi et al,80 2013 
Cigarettes per day: 1-10 cigarettes/d, 0·99 (0·84-1·17); 11-20 cigarettes/d, 1·07 (0·92-1·24); ≥21 cigarettes/d, 1·25 (1·00-1·56); 

Pack-years: 1-19 pack-years, 1·01 (0·86-1·18); 20-39 pack-years, 1·02 (0·87-1·20); ≥40 pack-years, 1·28 (1·04-1·57) 

Other characteristics of the included studies were shown in the Appendix Table 1. 
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Appendix Table 5. Quality Assessment of Studies Included in the Meta-analysis of Smoking and Risk of Type 2 Diabetes 

Reference, year 

1. Representativeness 

of the exposed cohort 

2. Selection 

of the non 
exposed 

cohort 

3. Ascertainment 

of exposure 

4. Exclusion 

of outcome at 
baseline 

5. Adjustment 

for BMI 

6. Adjustment 

for other 
lifestyle 

variables 

7.  Outcome 

measurement 

8. Follow-up 

at least 10 
years? 

9. Loss to 

follow-up 
<20% 

10. Smoking 

as the main 
exposure 

Total score 

Keen et al,1 1982 0 1 0 1 1 1 1 1 1 0 7 
Feskens et al,2 1989 1 1 0 1 0 1 0 1 0 1 6 

Cassano et al,3 1992 0 1 0 1 1 0 1 1 1 0 6 

Rimm et al,4 1995 0 1 0 1 1 1 1 0 1 1 7 
Kawakami et al,5 1997 0 1 0 1 1 1 1 0 1 1 7 

Njolstad et al,61998 1 1 0 1 0 1 1 1 1 1 8 

Sugimori et al,7 1998 0 1 0 1 1 1 1 1 0 1 7 
Uchimoto et al,8 1999 0 1 0 1 1 1 1 1 1 1 8 

Manson et al,9 2000 0 1 0 1 1 1 0 1 1 1 7 

Nakanishi et al,10 2000 0 1 0 1 1 1 1 0 1 1 7 
Strandberg et al,11 2000 0 1 0 1 1 0 1 1 0 1 6 

Wannamethee et al,12 2001 1 1 0 1 1 1 1 1 1 1 9 

Will et al,13 2001 1 1 0 1 1 1 0 0 0 1 6 
Montgomery et al,14 2002 0 1 0 1 1 0 0 1 0 1 5 

Sawada et al,15 2003 0 1 0 1 1 1 1 1 1 0 7 

Bonora et al,16 2004 0 1 0 1 0 0 1 0 1 1 5 
Eliasson et al,17 2004 1 1 0 1 1 0 1 0 0 1 6 

Ford et al,18 2004 1 1 0 1 1 1 0 1 1 0 7 

Sairenchi et al,19 2004 1 1 0 1 1 1 1 0 0 1 7 
Foy et al,20 2005 0 1 0 1 1 0 1 0 1 1 6 

Lyssenko et al,21 2005 0 1 0 1 1 0 1 0 1 1 6 

Patja et al,22 2005 1 1 0 1 1 1 0 1 1 1 8 
Tenenbaum et al,23 2005 0 1 0 1 1 0 1 0 1 1 6 

Houston et al,24 2006 0 1 1 1 1 1 1 1 1 1 9 

Meisinger et al,25 2006 1 1 0 1 1 1 0 1 1 1 8 
Vasiliu et al,26 2006 0 1 0 1 1 1 0 1 0 0 5 

Burke et al,27 2007 0 1 0 1 1 0 0 1 1 1 6 

Cugati et al,28 2007 1 1 0 1 1 0 1 1 0 1 7 
Dehghan et al,29 2007 1 1 0 1 1 0 1 0 1 1 7 

Holme et al,30 2007 1 1 0 1 1 1 1 1 0 0 7 

Hur et al,31 2007 0 1 0 1 1 1 1 0 0 1 6 
Mozaffarian et al,32 2007 0 1 0 1 1 1 1 0 1 1 7 

Onat et al,33 2007 0 1 0 1 1 1 1 0 0 1 6 

Wang et al,34 2007 0 1 0 1 1 1 1 0 1 0 6 
Akbaraly et al,35 2008 1 1 0 1 1 1 1 0 1 0 7 

Balkau et al,36 2008 0 1 0 1 1 0 1 0 0 1 5 

Hayashino et al,37 2008 0 1 0 1 0 1 1 0 0 1 5 
Kim et al,38 2008 0 1 0 1 1 0 1 0 0 0 4 

Kouvonen et al,39 2008 0 1 0 1 0 0 0 1 1 0 4 

Lyssenko et al,40 2008 1 1 0 1 1 0 1 1 0 1 7 
Magliano et al,41 2008 1 1 0 1 1 1 1 0 0 1 7 

Nagaya et al,42 2008 1 1 0 1 0 0 1 0 1 1 6 
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Nichols et al,43 2008 1 1 0 1 1 0 1 0 1 0 6 

Park et al,44 2008 0 1 0 1 1 1 1 0 0 1 6 
Chien et al,45 2009 1 1 0 1 1 0 1 1 1 1 8 

Cho et al,46 2009 1 1 0 1 1 1 1 0 0 1 7 

Cullen et al,47 2009 1 1 0 1 1 1 0 1 1 1 8 
Hippisley-Cox et al,48 2009 1 1 0 1 1 0 0 0 0 1 5 

Laaksonen et al,49 2009 1 1 0 1 0 0 0 1 1 1 6 

Mozaffarian et al,50 2009 0 1 0 1 1 1 1 0 1 1 7 
Rathmann et al,51 2009 1 1 0 1 1 0 1 0 0 1 6 

Jee et al,52 2010 1 1 0 1 1 1 0 1 0 1 7 

Joseph et al,53 2010 1 1 0 1 1 1 1 1 0 1 8 
Shirom et al,54 2010 0 1 0 1 1 1 0 1 1 0 6 

Yeh et al,55 2010 1 1 0 1 1 1 1 0 1 1 8 

Fagerberg et al,56 2011 0 1 0 1 0 0 1 0 0 0 3 
Fukui et al,57 2011 0 1 0 1 1 1 1 0 0 1 6 

Ide et al,58 2011 0 1 0 1 1 0 1 0 1 0 5 

Reis et al,59 2011 1 1 0 1 1 1 0 1 0 1 7 
Steinbrecher et al,60 2011 1 1 0 1 1 1 0 1 1 1 8 

Wang et al,61 2011 0 1 0 1 0 0 0 0 1 1 4 

Zhang et al,62 2011 0 1 0 1 1 1 1 1 1 1 8 
de Leon et al,63 2012 1 1 0 1 0 0 0 0 1 1 5 

Doi et al,64 2012 1 1 0 1 1 1 1 1 1 1 9 

Guasch-Ferre et al,65 2012 0 1 0 1 1 1 1 0 1 1 7 
Heianza et al,66 2012 0 1 0 1 1 0 1 0 1 1 6 

Jeon et al,67 2012 1 1 0 1 1 0 1 0 1 0 6 

Morimoto et al,68 2012 0 1 0 1 1 1 1 0 1 1 7 
Morrison et al,69 2012 1 1 0 1 0 0 1 1 1 1 7 

Oba et al,70 2012 1 1 0 1 1 1 0 0 0 1 6 

Ostenson et al,71 2012 0 1 0 1 1 1 1 1 1 1 8 
Stringhini et al,72 2012 0 1 0 1 0 0 1 1 1 0 5 

Teratani et al,73 2012 0 1 0 1 1 1 1 0 1 1 7 

Icks et al,74 2013 1 1 0 1 0 1 1 0 1 0 6 
Kaneto et al,75 2013 0 1 0 1 1 1 1 0 1 0 6 

Luo et al,76 2013 0 1 0 1 1 1 0 0 1 1 6 

Mani et al,77 2013 0 1 0 1 1 0 0 0 1 1 5 
Novak et al,78 2013 1 1 0 1 0 0 0 1 1 0 5 

Rasouli et al,79 2013 1 1 0 1 0 1 0 1 0 1 6 

Shi et al,80 2013 1 1 0 1 1 1 0 0 1 1 7 
Sadeghi et al,81 2014 1 1 0 1 1 1 1 0 0 0 6 

Spijkerman et al,82 2014 1 1 0 1 1 1 0 1 1 1 8 

Hilawe et al,83 2015 0 1 0 1 1 1 1 0 0 1 6 
Lindberg et al,84 2015 1 1 0 1 1 1 0 0 1 0 6 

Hunt et al,85 2006 1 1 0 1 1 1 0 0 0 1 6 

Kowall et al,86 2010 1 1 0 1 1 1 1 0 1 1 8 

Ko et al,87 2011 1 1 0 1 0 1 1 0 0 1 6 

Lajous et al,88 2013 1 1 0 1 1 1 0 1 1 1 8 

Note: 1 = “Yes”, 0 = “No”, “Unable to determine” or “Not applicable”. 
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Appendix Table 6. Smoking Cessation and Risk of Incident Type 2 Diabetes 
 RR (95% CI) n of comparisons I2 (%) P for Heterogeneity 

Overall resultsa 
    

Never smoking 1·00 (reference)    

Continuous smoking 1·47 (1·34-1·62) 13 72·4 <0·0001 

Quit <5 years ago 1·54 (1·36-1·74) 13 82·3 <0·0001 
Quit 5-9 years ago 1·18 (1·07-1·29) 11 55·8 0·01 

Quit ≥10 years ago 1·11 (1·02-1·20) 11 76·1 <0·0001 

Stratified by sex† 
    

Men     

Never smoking 1·00 (reference) 
   

Quit <5 years ago 1·60 (1·33-1·95) 7 74·6 0·001 

Quit 5-9 years ago 1·12 (1·04-1·21) 6 0 0·68 

Quit ≥10 years ago 1·19 (1·00-1·42) 6 79·2 <0·0001 

Women     
Never smoking 1·00 (reference) 

   
Quit <5 years ago 1·46 (1·18-1·81) 5 88·7 <0·0001 
Quit 5-9 years ago 1·24 (1·02-1·51) 4 84·2 <0·0001 

Quit ≥10 years ago 1·04 (0·95-1·15) 4 68·6 0·02 

Stratified by study location 
    

USA or UK 
    

Never smoking 1·00 (reference) 
   

Quit <5 years ago 1·43 (1·26-1·62) 9 82·9 <0·0001 
Quit 5-9 years ago 1·17 (1·06-1·29) 6 62·8 0·01 

Quit ≥10 years ago 1·08 (1·01-1·16) 9 69·4 0·001 

Korea or Japan 
    

Never smoking 1·00 (reference)    

Quit <5 years ago 2·04 (1·50-2·77) 4 54·8 0·08 

Quit 5-9 years ago 1·31 (0·91-1·88) 4 53·9 0·09 
Quit ≥10 years ago 1·50 (0·60-3·78) 2 92·2 <0·0001 

Abbreviations: RR, relative risk. 

a
Three studies reported their results by men and women separately, thus there are 13 comparisons from 10 studies. 

The study Oba et al.
70

 only reported results by <5 and ≥5 years since quitting smoking, and the results in the ≥5 

years was put in the category of 5-9 years; the study by Spijkerman et al.
82

 only reported results by <10 and ≥10 

years since quitting smoking, and the results in the <10 years was put in the category of <5 years; these two studies 

also reported results by sex, thus there are 10 reports for the category of "quitting 5-9 years ago" and "quitting ≥10 

years ago". 

†
One study Yeh et al.

55
 did not report results separately by sex, thus the stratified analysis by sex included 9 

comparisons from 7 studies. 
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Appendix Table 7. Calculation of Population Attributable Fraction for Type 2 Diabetes Associated with 

Active Smoking.
a
 

 Global United States United Kingdome China 

Smoking prevalence 
(%)b 

35·8 (M) 
6·6 (F) 

20·3 (M) 
15·9 (F) 

21·1 (M) 
19·5 (F) 

48·7 (M) 
1·9 (F) 

RR (95% CI) c 1·37 (1·33-1·42) 1·34 (1·27-1·42) 1·39 (1·31-1·47) 1·41 (1·31-1·50) 

PAF (%) 
11·7 (10·6-13·1) (M) 

2·4 (2·1-2·7) (F) 
6·5 (5·2-7·9) (M) 
5·1 (4·1-6·3) (F) 

7·6 (6·1-9·0) (M)  
7·1 (5·7-8·4) (F) 

16·6 (13·1-19·6) (M) 
0·8 (0·6-1·0) (F) 

Abbreviations: F, female; RR, relative risk; M, male; PAF, population attributable fraction. 

a
Population attributable fraction was calculated as PAF=100%×Pe(RR–1)/(Pe[RR–1]+1), where Pe was the 

prevalence of smoking in the population and RR was derived from this meta-analysis.
 

b
The smoking prevalence data were from the recent WHO report (World Health Organization. WHO report on 

the global tobacco epidemic 2015. http://www.who.int/tobacco/global_report/2015/en/. Accessed August 26, 

2015) about global prevalence of current tobacco use. 
c
The RR (95% CI) was derived from the meta-analysis of results in US populations, European populations 

and Asian populations for US, UK and China estimates, respectively. 
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Appendix Figure 1. Adjusted Relative Risk of Current Smoking and Risk of Incident Type 2 Diabetes 

 

 
Figure legend 

The summary estimates were obtained using a random-effects model. The data markers indicate the adjusted 

relative risks (RRs) comparing smoking to no smoking. The size of the data markers indicates the weight of the 

study, which is the inverse variance of the effect estimate. The diamond data markers indicate the pooled RRs.  
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Appendix Figure 2. Adjusted Relative Risk of Former Smoking with Risk of Incident Type 2 Diabetes  

 
Figure legend 

The summary estimates were obtained using a random-effects model. The data markers indicate the adjusted 

relative risks (RRs) comparing smoking to no smoking. The size of the data markers indicates the weight of the 

study, which is the inverse variance of the effect estimate. The diamond data markers indicate the pooled RRs.  
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Appendix Figure 3. Adjusted Relative Risk of Passive Smoking with Risk of Incident Type 2 Diabetes  

 
Figure legend 

The summary estimates were obtained using a random-effects model. The data markers indicate the adjusted 

relative risks (RRs) comparing smoking to no smoking. The size of the data markers indicates the weight of the 

study, which is the inverse variance of the effect estimate. The diamond data markers indicate the pooled RRs.  
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Appendix Figure 4. Adjusted Relative Risk of Smoking Cessation with Risk of Incident Type 2 Diabetes  

 

Figure legend 

The summary estimates were obtained using a random-effects model for (A) new quitters (<5 years); (B) 

middle-term quitters (5-9 years); (C) long-term quitters (≥10 years) with risk of type 2 diabetes. The data markers 

indicate the adjusted relative risks (RRs) comparing smoking to no smoking. The size of the data markers 

indicates the weight of the study, which is the inverse variance of the effect estimate. The diamond data markers 

indicate the pooled RRs.  
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Appendix Figure 5. Funnel Plots for (A) Current Smoking, (B) Former Smoking and (C) Passive Smoking 

for Publication Bias for Diabetes Risk 
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(B) Former Smoking 

 

Begg's funnel plot with pseudo 95% confidence limits

 
ln

rr

s.e. of: lnrr
0 .2 .4 .6

-1

0

1

2

Begg's funnel plot with pseudo 95% confidence limits

 
ln

rr
2

s.e. of: lnrr2
0 .2 .4 .6

-1

0

1

2



Page 21 of 25 

 

 

(C) Passive Smoking 

 

Figure legends:  

The pseudo 95% confidence interval is computed as part of the analysis that produces the funnel plot, and 

corresponding to the expected 95% confidence interval for a given standard error (SE). RR indicates relative risk. 
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